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Measurement of fetal nasal bone length in the period
between 11 and 15 gestational weeks in a Brazilian
population: a preliminary study*
Medida do comprimento do osso nasal entre 11 e 15 semanas de gestação em uma
população brasileira: estudo preliminar
Paulo Sérgio Cossi1, Edward Araujo Júnior2, Luiz Cláudio de Silva Bussamra3, Hélio Antonio
Guimarães Filho4, Luciano Marcondes Machado Nardozza5, Antonio Fernandes Moron6
OBJECTIVE: To establish reference values for fetal nasal bone length measurements between 11 and 15
gestational weeks in a Brazilian population. MATERIALS AND METHODS: A cross-sectional study was
developed with 171 normal pregnant women between their 11th and 15th gestational weeks. The fetal nasal
bone was measured by means of transabdominal ultrasound in all of the cases. The 5th and 95th percentiles
for the nasal bone length were calculated by the formula: mean ± 1.645 standard deviation. The Spearman
correlation coefficient with 95% confidence interval was utilized to correlate the nasal bone length with
fetal anthropometric parameters. RESULTS: The nasal bone could be measured in all of the cases with the
mean length ranging between 1.69 mm and 2.94 mm. Nasal bone length demonstrated to be strongly correlated
with all of the fetal anthropometric parameters (p < 0.001) and with the gestational age (R² = 0.59).
CONCLUSION: Despite the preliminary character of the present study, a reference range of fetal nasal bone
length was established.
Keywords: Fetal biometry; Nasal bone; Normality range; Ultrasound.
OBJETIVO: Determinar valores de referência para o comprimento do osso nasal entre 11 e 15 semanas de
gestação em uma população brasileira. MATERIAIS E MÉTODOS: Realizou-se estudo de corte transversal com
171 gestantes normais entre 11 e 15 semanas completas. O osso nasal foi medido por via transabdominal
em todos os casos. Foram calculados os percentis 5 a 95 para o comprimento do osso nasal pela fórmula:
média ± 1,645 desvio-padrão. Para avaliar a correlação do comprimento do osso nasal com parâmetros
antropométricos fetais utilizou-se o coeficiente de correlação de Spearman, com intervalo de confiança de
95%. RESULTADOS: O osso nasal foi mensurado em todos os casos, sendo que o comprimento médio variou
de 1,69 mm a 2,94 mm. O comprimento do osso nasal mostrou-se fortemente correlacionado com todos os
parâmetros antropométricos fetais (p < 0,001) e com a idade gestacional (R² = 0,59). CONCLUSÃO: Ape-
sar de ser um estudo preliminar, a curva de referência do comprimento do osso nasal foi estabelecida.
Unitermos: Biometria fetal; Osso nasal; Curva de normalidade; Ultra-som.
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Cicero et al.(3) have evidenced that the na-
sal bone was absent in 43 of 59 (73%) fe-
tuses with trisomy 21, and in three of 603
(0.5%) chromosomically normal fetuses
between the 11th and 14th gestational
weeks. In a recent study, the addition of the
nasal bone evaluation to the measurement
of nuchal translucency (NT) and maternal
biochemical serum screening maintained
the rate of detection of trisomy 21 at 90%,
however reduced the false positive rates
from 5% to 2.5%(4).
It is important to note that the visualiza-
tion and/or measurement of the nasal bone
length between the 11th and 14th gesta-
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INTRODUCTION
The typical low-set nose in Down syn-
drome patients was first reported by
Langdon Down in 1866(1). Absence of os-
sification of the nasal bone was observed
in eight cases (25.8%) in a post-mortem
radiological study with 31 fetuses with tri-
somy 21 aborted between the 12th and 24th
gestational weeks(2). In a pioneering study,
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tional weeks is influenced by ethnic and
racial factors(5–7). Therefore, the ethnic fac-
tor should be taken into consideration in
the utilization of the nasal bone length in
the screening for trisomy 21 in the first tri-
mester of gestation(7).
There are several studies determining
reference values for fetal nasal bone length
between the 11th–14th gestational weeks
in different populations(8,9), as well as in
different ethnic groups(5). However, no study
has been found in the literature concerning
the determination of reference values for the
nasal bone length in the first trimester of
gestation in the Brazilian population, with
only one study reporting such evaluation in
the second trimester of gestation(10).
Considering the pronounced ethnic
mixing, it is necessary to determine a no-
mogram of the nasal bone length between
the 11th and 14th gestational weeks for the
Brazilian population, aiming at the utiliza-
tion of these parameters in the screening for
trisomy 21 in the first trimester of gestation.
So, the present preliminary study was
aimed at determining reference values for
the fetal nasal bone length between the 11th
and 15th gestational weeks in a non-se-
lected sample of the Brazilian population.
MATERIALS AND METHODS
A cross-sectional study was developed
in the period between January 2004 and
March 2005, with the objective of evalu-
ating the fetal nasal bone length between
the 11th and 15th gestational weeks in the
Department of Obstetrics at Universidade
Federal de São Paulo/Escola Paulista de
Medicina (Unifesp/EPM). The study
sample included 171 pregnant women who
had been submitted to first trimester
ultrasonographic screening for chromo-
somopathies, whose results had suggested
low risk for fetal malformations (1:300 or
less). Inclusion criteria in the present study
were: women with single gestation preg-
nancy, gestational age based on the last
menses period, and confirmed by first tri-
mester ultrasound ranging between 11 and
14 weeks and six days of gestation, absence
of malformations detected during the pre-
or postnatal ultrasonographic follow-up.
Exclusion criteria were: abortion or fetal
death during the pre-natal follow-up. The
present study was approved by the Com-
mittee for Ethics in Research of Unifesp/
EPM, and the patients accepted to volun-
tarily participate in the study, signing a term
of free and informed consent.
For measuring the nasal bone length, a
sagittal section of the fetal profile was ob-
tained with the ultrasound transducer at an
angle between 45° and 135° to the facial
plane. The image was magnified so that the
fetal head and upper thorax were present on
75% of the screen. The nasal bone and
nasofrontal synostosis, which appear as an
anechoic area on the glabellar region, were
identified, besides other two linear, paral-
lel and echogenic images corresponding to
the skin interface right above the nasal
bone. The caliper position was adjusted in
such a way that each movement corre-
sponded to a 0.1 mm-displacement. Once
the appropriate plane was identified, the
first measurement of the nasal bone was
performed (Figure 1). A second image was
acquired, with a new measurement of the
nasal bone. The final nasal bone length
corresponded to the arithmetic mean be-
tween the two measurements.
All the ultrasound examinations were
performed by three sonographists with ex-
perience in the fetal morphological evalu-
ation at the first trimester of gestation, and
accredited by the Fetal Medicine Founda-
tion. All the examinations were performed
in a Toshiba Powervision 6000 (Toshiba;
Tokyo, Japan) equipment coupled with a
convex transducer (3.5–5.0 MHz), and the
transabdominal approach was adopted for
all the measurements.
The application SPSS 12.0 for Win-
dows (Chicago, IL, USA) was utilized for
statistical analysis. Polynomial regression
was utilized for identifying the curves
which best fit to the mean and standard
deviation as a function of the gestational
age. Residual analysis plots were utilized
to validate the models.
The 5% and 95% percentiles for the na-
sal bone length in the gestational interval
evaluated resulted from the formula: mean
± 1.645 standard deviation.
The Spearman correlation coefficient
with 95% confidence interval (CI 95%)
was utilized for evaluating the correlation
between the nasal bone length and fetal
anthropometric parameters — biparietal
diameter (BPD), cranial circumference
(CC), abdominal circumference (AC), fe-
mur length (FL), humerus length (HL), and
crown-rump length (CRL).
The significance level of 5% was uti-
lized for all statistical analyses, that is to
say, descriptive levels presenting p < 0.05
were considered as statistically significant.
RESULTS
All of the 171 selected pregnant women
met both the inclusion and exclusion cri-
teria, and were included in the final statis-
tical analysis. The fetal nasal bone was vi-
Figure 1. Image of fetal facial profile with nasal bone length.
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Table 1 Descriptive measurements of the fetal nasal bone according to the gestational age.
Gestational age
11 weeks—11 weeks and 6 days
12 weeks—12 weeks and 6 days
13 weeks—13 weeks and 6 days
14 weeks—14 weeks and 6 days
n
49
50
41
31
Mean (mm)
1.69
2.11
2.34
2.94
Standard deviation (mm)
0.26
0.37
0.39
0.48
n, number of pregnant women.
Gestational age
11 weeks
12 weeks
13 weeks
14 weeks
Table 3 Reference values for nasal bone length.
Fetuses (n)
49
50
41
31
Percentiles (mm)
2.5%
1.0
1.3
1.6
1.8
5%
1.1
1.4
1.7
2.0
50%
1.6
2.0
2.4
2.8
95%
2.0
2.5
3.0
3.5
97.5%
2.1
2.6
3.2
3.7
sualized and measured in 100% of the fe-
tuses. The pregnant women ages ranged
from 17 to 42 years (mean, 30 years; stan-
dard deviation, 6 years). Table 1 shows the
means and respective standard deviations
for fetal nasal bone length at the 11th–14th
gestational weeks, demonstrating that the
mean nasal bone length increased with the
progression of the gestational age. On Fig-
ure 2, the behavior of the nasal bone length
can be observed as a function of the gesta-
tional age.
In the period of evaluation (11 to 14
weeks and 6 days of gestation), an increase
of 0.404 ± 0.026 mm (p < 0.001) was ob-
served along the weeks.
Table 2 demonstrates that the nasal bone
length was statistically correlated with all
the fetal anthropometric parameters (BPD,
CC, AC, FL, HL, and CRL) (p < 0.001).
CRL and BPD parameters demonstrated
respectively the highest and lowest corre-
lation with the nasal bone length.
The reference measurements in the 2.5%,
5%, 50%, 95% and 97.5% percentiles are
shown on Table 3. Figure 3 shows the na-
sal bone lengths and the 5%, 50% and 95%
percentiles adjustments for the gestational
ages. According to Figure 3, a linear increase
was observed in the nasal bone length as a
function of the gestational age, with the
linear adjustment resulting in an explana-
tion coefficient (R²) = 59.4% (p < 0.001).
DISCUSSION
Several studies have demonstrated the
association between absent fetal nasal bone
at 11–13 weeks and 6 days and trisomy
21(3,11,12), as well as other chromosomic
abnormalities(13).
It is important to consider the influence
of the maternal ethnic origin on the inci-
dence of fetal nasal bone absence. Prefumo
et al.(6), in a prospective study have evalu-
ated 3992 fetuses and observed that the
prevalence of absent nasal bones was 5.8%
in mothers of African origin, 3.4% in those
of Asian origin, and only 2.6% in those of
Caucasian origin. They suggest that correc-
tions for maternal ethnicity are required for
utilizing the fetal nasal bone length in the
screening for trisomy 21 at the first trimes-
ter of gestation.
In the present study, the fetal nasal bone
could be visualized and measured in 100%
of cases. The greatest majority of studies
report high rates of first trimester evalua-
tion of the fetal nasal bone. In the pioneer-
ing study developed by Cicero et al.(3) the
fetal profile could be visualized in 701
cases (100% success). In a recent study
involving 21074 fetuses at 11–13 weeks
and 6 days, the fetal profile could not be
visualized in only 243 cases (98.8% suc-
cess)(4). The high rate of success of the
present study in the visualization of the
fetal profile is related to the relatively small
number of pregnant women evaluated.
Nasal bone
0.656 [0.555;0.744]
0.688 [0.590;0.766]
0.679 [0.578;0.760]
0.704 [0.610;0.779]
0.681 [0.577;0.763]
0.736 [0.656;0.799]
Table 2 Spearman correlation [CI 95%] between
anthropometric parameters and fetal nasal length.
Parameters
BPD (n = 143)
CC (n = 141)
AC (n = 139)
FL (n = 140)
HL (n = 133)
CRL (n = 164)
BPD, biparietal diameter; CC, cranial circumference;
AC, abdominal circumference; FL, femur length; HL,
humerus length; CRL, crown-rump length.
Figure 2. Dispersion graph for gestational age and nasal bone length.
Gestational age (weeks)
N
a
s
a
l 
b
o
n
e
 (
m
m
)
Figure 3. Nasal bone lengths plotted with estimated percentage curves.
Lines represent 5%, 50% and 95% percentiles for the gestational age.
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In the present study, the mean nasal
bone length as a function of the gestational
age ranged between 1.69 mm and 2.94 mm.
In a nomogram determined for the Korean
population, Moon et al.(9) have found a
mean variation between 1.5 mm and 2.1
mm in the nasal bone length at 11–14
weeks. In a multicentric study developed
by Orlandi et al.(14) the fetal nasal bone
length ranged from 2.48 mm to 3.12 mm
respectively for a CRL of 45 mm and 84
mm. As regards percentiles, the nasal bone
length ranged from 1.0 mm (2.5% percen-
tile) to 3.7 mm (97.5% percentile) at 11–
14 weeks of gestation. In the study devel-
oped by Sonek et al.(5) with 3537 pregnant
women of different racial groups, the na-
sal bone length ranged from 1.3 mm (2.5%
percentile) to 5.7 mm (97.5% percentile) in
the same gestational period. Based on these
results, one may conclude that ethnic and
racial factors are extremely relevant factors
in the evaluation of the fetal nasal bone, so
a correction for ethnicity should be consid-
ered if the nasal bone length is included in
the first-trimester screening for trisomy 21.
Additionally, a linear increase was ob-
served in the fetal nasal bone length as a
function of the gestational age, similarly to
the results reported by Moon et al.(9) and
Chen et al.(8) respectively in the Korean and
Chinese populations. In the study devel-
oped by Sonek et al.(5), these authors ob-
tained a second order polynomial regres-
sion (R² = 0.77) as the best correlation be-
tween the fetal nasal bone length and the
gestational age; however, the nasal bone
length was evaluated between the 11th and
40th weeks, and not between the 11th and
14th weeks.
The nasal bone length was strongly cor-
related with all of the anthropometric pa-
rameters, particularly CRL. The nomo-
grams of the nasal bone length at 11 and 14
weeks of gestation in studies published to
the present also demonstrate this strong
correlation(8,9). This finding demonstrates
that the nasal bone length is a parameter for
evaluation of the fetal growth.
CONCLUSIONS
Despite the preliminary character of the
present study, one may consider its signifi-
cant role as a pioneer in the evaluation of
the nasal bone at 11–15 weeks of gestation
in the Brazilian population. The prelimi-
nary results of the present study demon-
strated that the nasal bone lengths were
quite different from other ethnic groups,
while the pronounced ethnical diversity of
the Brazilian population is widely known.
Therefore, additional multicentric studies
with larger casuistics are necessary to in-
clude the nasal bone length as a parameter
in the screening for trisomy 21.
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